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Project  Background 


tmfmsiTnom  Ikswi 


ABpxovsd  ics  leleasi^^  I 


wT"  suspaied  of'dumpi^  radioactive 

^  wastes  in  surrounding  coastal  waters,  Washing^  and  T^o 

did  not  become  aware  of  the  scope  of  the  problem  until 

nuclear  scientists  revealed  that  not  only  had  a  number  of 
'^fVort^d,  but  also  that  toxic  and  nuckar  wa^  S  bLn 
estimated  18  nuclear  reactors,  some  SWtain^g 

Sire  (Cf  5  T”?  aubmarineZ^ 

IJIH  ml.™  b™  “  ?.  of  raioactive  wastes  were  also  discharged  into  the 

0^  figures,  compiled  by  Dr.  Aleksei  V.  Yablokov,  former  en^meenM 

Prudent  Boris  Yeltsin,  now  Environinental  ^ 

Secunty  ^u^,  are  double  what  was  previously  believed  to  hale 
^jyy^atooa  globally  during  the  Cold  War.  Since  some  of  thh.  wll 
^  of  Jap^  Sea  of  Okhotsk,  and  the  North  Pacific  Ocean,  Tokyo 

^  f  Russel's 

^n^nm^,  Vd^r  Damlov-Damlyan,  promised  that  the  Navy  would  temnorarilv 
mieht^S^R:^’  f  stressed  that  lack  of  proper  disposal  sites  and  technologies 
fnm?intr  resime  dumping  at  sea.  According  to  Danilov-Danilyan, 

S^Sflxr  ^  t^^obgical  support— especially  Japanese  and  American— w^ 
cruaal  to  the  ^propnate  disposal  of  Russian  radioactive  and  toxic  waste 

^re-cS^yr|nisSSrKrSPflpretnta^|i^^^^ 

^  curr^y  engaged  in  a  joint  effort  to  alleviate  the  dumping  problem  as  outlined 

^^StS^ f  State  University,  in  conjunction  with 

for  UidtS^ISIl  rSinS  Department  of  Interior  and  the  Center 

or  Japan,  bea  of  Okhotsk,  and  the  North  Pacific  Ocean.”  This  Study  Group's 
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ppiwse  was  to  provide  a  neutral  forum  in  which  participants  could  freely  exchanve 
views  and  open  new  channels  of  communication.  Its  focus  was  two-fold*  (1)  the 
coll^ion  and  compilation  of  date,  as  well  as  evaluation  of  the  present  conditions  of 

j  Japai}.  Sea  of  Okhotsk,  and  the  North  Pacific 
0(^an,  (2)  the  discussion  ^d  identification  of  alternative  disposal  methods  for 
®  >  agreeable  to  all  parties.  The  areas  of  risk  assessment,  data 
ectio^  site  analpis,  public  health,  and  disposal  alternatives  were  also 
thoroughly  e^lored  by  all  panelists  in  a  round-table  formaf-a  proven  sfraS 
which  provided  spirited  discussions  and  frank  exchange  of  viewpoints  and  ideas. 

Obviously,  ^ateral  cooperation  was  necessary  to  develop  a  satisfactory  program  for 
waste  disposal  problem.  Waste  discharged  into  those  seas  which 
lie  be^een  Russia  and  Japan  may  be  swept  toward  Alaska,  and  scientists  are 
currently  rancerned  ab^t  the  possibility  that  radionuclides  may  be  transported 

OkhnNsk  nuclear  waste  in  the  Sea  of  Japan,  Sea  of 

?i^.n  R,  ^  the  North  Pacific  Ocean  may  affect  the  public  health  and  safety  of 
pan,  Russia,  and  the  Umted  States.  Therefore,  our  purpose  in  establishing  this 
study  groi^  was  dual  m  nature:  (1)  to  promote  the  open  di£ussion  and  information 

^  understand  the  risks  and  scope  of  this  critically  important 
issue,  and  to  synthesize  all  aspects  of  the  dumping  question  within  the 

®  Cooperation  in  Global  Perspective,  the 
Gore-Chemomyrdm  Committees  activities,  and  bilateral  Russo-Japanese  cooperation. 


Framework 

U.S.-Japan  Studies  and  Cooperation 
S,^pf  ®  Studies,  and  the  U.S.  G^logicai 

respective  representatives.  Directors  Dr.  Janos 
as  Chief  of  International  Environmental 
Molma,  established  a  Preparatory  Committee  in  order  to  finalize 
such  as  a  workshop  agenda  and  a  list  of  participants.  This 
focu^d  on  evaluating  the  present  condition  of  dump  sites  and 
npppcc^^^  sij^ficant  environmental  damage  or  risks,  carefully  considering 
necessary  information  in  order  to  conduct  a  successful  workshop. 

I?’  workshop,  “The  Japan-Russia-United  States  Study 

No^th  Okhotsk,  and  the 

North  Pacific  Ocean  was  held  at  Biloxi,  on  the  Mississippi  Gulf  Coast  This 

created  a  foundation  for  a  highly  productive  Japan-Russia- 
thesp  fhrpp  v^ich  in  turn  established  a  basis  for  cooperation  among 

these  three  nations  in  order  to  develop  a  satisfactory  program  for  dealing  with 

disposal  problems.  This  foundation  allowed  representatives  of  these 
^tions,  along  with  a  Korean  observer,  to  come  together  in  an  area  where  they 
shared  one  common  concern— nuclear  waste  disposal.  Clearly,  the  assembled 

a  striking  reminder  that  the  Cold  War  is  indeed  behind 
tjje  of  intellectual  exchange,  interaction,  and  information  sharing  would 
fi  rit  ^  ago— mithinkable  five  years  ago.  This  project  was  the 

ca  y  organized  meeting  in  the  United  States  to  successfully  promote 
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^lateral  Japai^RuMian-Umted  States  exchange  at  the  private  sector,  scientific 

if  Furthermore,  the  workshop  marked  the  Wst 
delegates  from  the  Russian  Navy  and  the  Russian  Foreign  Ministry 
attended  a  umversity-sponsored  meeting,  revealing  important  new  data  on  S 
issue.  By  all  accounte,  the  interaction  of^ur  workshop  p^ci^te  was 
noL  Vital  m  prodding  a  firm  grasp  of  empirical  reality,  but  also  serwed  as  a 
necessary  confidence-building  step  on  the  road  to  more  concrete  cooperation. 

utilized  a  round-table  format  which  provided  lively  discussion 

^  3  ensured  frank  exchange  of  diverse 

and  ideas.  Mormi^  and  afternoon  session  were  held  each  day.  These 

exchange  on  the  dumping  issue  in  the  areas  of  1) 
physical  ^^ug,  extent  of  nuclear  contamination,  and  the  results  of  recent  surveys 

MomaSo^'  cooperation;  and  3)  aharing  of  tiS 

1  2  -  P^®P^®^ry  committee  was  successful  in  building  US 

^igrr^o^  participarion,  and  support  with  the  help  of  Ckmgressman  Kurt  Weldon 
of  Pe^ylvama  and  Senator  Frank  Murkowski  of  AlasS.  Li  adS^n  m^v 

at  the  apparent  willingness  of  the  Russia^ 
Navy  representefrves  to  disclose  new  information  and  discuss  the  situation  with 
panese  and  U.S.  participants.  Workshop  participants  were  briefed  on  notential 
financial  s^iwrt  from  international  institutions  for  preventing  nuclear  waste 

CWmfn  Y^mazaki,  Deputy 

the  Japan  Research  Institute,  Limited^ 
Doriti^  session  of  the  workshop,  panelists  commented  on  the  overall 

positive  formation  exchange  that  had  t^en  place;  however,  all  particinants 

future  meetings  in  order  to  promote  long-term  efforts  to 
confront  this  serious  issue  of  global  concern.  ^  ^ 


pages 


Results 


This  workshop  produced  unique  discussion  among  participants  drawn  from  academia 
usmess,  envmonmental  organizations,  and  government.  Yet,  it  became  clear  that 

^3^  ofiicials  and  private  citizens  of  Japan  and  the  United 
^tes,  along  with  Russia  and  Korea,  to  deal  with  disposal  of  nuclear  waste  and  to 
^  assessing  the  level  of  environmental  risk.  According  to  data 

Milled  at  the  January  meeting,  spent  nuclear  fuel  seems  to  be  a  growing^problem 

aCt  ?h  nf  preaentationa  indicated  thaf little  u'taown 

of  the  d^ped  nuclear  fuel  in  the  three  seas  However  no 
Sii  identifi^  Another  more  potentially  dangerous  situation 

^tin^  fnr  nr-nr^  A-  ^^Idiug  twenty  yeoTs-worth  of  spent  nuclear  fuel 

deW  iSufta^^  ^y  Russian 

f  1  j  The  danger  still  exists  that  Russia  could  dump  more  spent  nuclear 

fuel  and  waste  at  sea.  In  order  to  fully  understand  the  impact  ofXfcSmptex 


his  ^  workshop;  however,  the  text  of 

participants.  Dr.  Janos  Radvanyi  presented  a  brief 
summary  on  behalf  of  Mr.  Yamazaki  during  Session  Two.  International  cLperation. 


- 
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Situation,  the  preparatory  committee  should  continue  this  multi-national  effort  on 
Lch^™  emphasis  on  confidence  building  and  intellertual 


Recommendations 


During  the  closi^  session,  workshop  participants  requested  that  the  Drenaratorv 
TOmmittee  compile  a  list  of  recommendations  based  upon  suggestions  offered 
throughort  the  course  of  the  workshop.  Consequently,  tfafpreZ!^  “n^tEf 
recomm^  ^t  a  Multi-National  Study  Group  be  foiSS  ranSS 

represQot^ve  fium  Jap^  the  United  States,  Korea,  and  Russia.  This  Study  Groun 
would  hold  a  series  of  three  workshops  in  order  to:  ^  oruay  Crroup 

forthOT  i^rmation  ronceming  dump  sites  in  all  three  seas, 
gatoer  formation  on  sho^term  and  long-term  environmental  consequences 
^d  perform  OTntammation  risk  assessments  concerning  local  populations’ 
manne  ecosystems,  and  the  overall  global  environment;  ’ 


1) 

2) 

3) 

4) 

5) 


6) 


7) 


m'SS?  me^  for  policy-m^ers  to  assist  in  alleviating  Russia’s 

current  spent  nuclear  fuel  storage  crisis; 

d^i^  tile  possibility  of  forming  an  expert  groim  to  visit  Russian  Pacific 

facilities  in  Vladivostok,  as  well  as  U.S.  facilities  at 
iianford,  and  similar  storage  sites  in  Japan; 

technology  and  information  sharing  in  order  to 
alleviate  the  nuclear  waste  problem; 

preventing  marine  nuclear  waste 
dumpi^,  mclu^  the  remediation  of  retired  Russian  nuclear  submarines 

inviting  international  financial  institutions 
CWmtSf  Monetary  Fund,  the  Japan  Overseas  Economic 

concentrate  on  quadrilateral  private-sector  cost-and-time-effective  nlans  for 

S^dT?  “S'*-  «'>■  =tab£«„rof  teeate 

at  sea  and  on  land  in  the  Pacific  area; 

incorporate  the  e^erience  and  collaboration  of  GLOBE,  an  international 
en^nronmental  organization,  consisting  of  members  of  United 

Di^  Parliament,  the  R^iSn 

bodies  in  order  to  develop  ties  not  only  with  our 
^  develop  close  bonds  and  trusting 
^I^S^sSaluZ  parliaments  and  the  scientific 


- ^  page  j 

integration  of  existing  knowledge 
rancermng  the  dumpi^  of  radioactive  wastes  at  sea  in  ord^  to  imnrofp 

issue,  as  well  as  provide  new  data  to  interested 
^lentists,  corporations,  government  officials  and  organizations  NGof^^d 
other  environmentally  oriented  groups;  jnltUs  and 

Binarized  findings  and  reports  to  the  public  at  large  as  well  as 
m^ibers  of  the  scientific  communily,  NGO’s,  government  officials  nriv«?^ 
sector  representatives  and  libraries  in  all  four  nations;  and^  ’  ^  P^^ate 

environmental  contamination  and 
de^lS  th^^h  TiTp^  •  Data  Directory 


Scientific  Findings 

Summarized  from  Papers  and  Presentarions 
Offered  at  the  Biloxi  Workshop 
January  12-13,  1995 


iNTTlODUCnON 

Information  ga&e^  at  the  Biloxi  workshop  produced  substantial  amoimts  of  timelv 
and  useful  material.  Russian  scientists  and  representatives  of  the  Russian  Navv 
offered  comprehensive  and  detailed  pictures  of  the  past  activities  of  Soviet  Naval 
dunyi^  of  n^lear  wastes,  and  described  the  Russian  Navy’s  practices  of  nuclear 
waste  d^^.  Not  si^ns^ly,  this  presentation  was  disturbing,  considering  the 
i^phi^cated  meth^  of  disjws^  utilized  by  the  Soviets  for  the  last  twentyroars. 

coui^  of  the  workshop,  Russian  participants  were  quite  forthcoming 
about  the  amount  and  character  of  radioactive  waste  disposed  in  the  Sea  of  Japan 
and  went  teyond  the  well-kno^  Yablokov  report  by  disclosing  at  least  one 
additional  dimping-4he  ^qwsal  of  0.38  curies  of  low-level  waste  in  1993.  The 
^  produced  twenty  scientific  papers,  as  well  as  a  number  of 

pre^ntetions  and  panel  discussions.  The  comprehensive 

American  agencies  and  scientists  is  still 
T  ^  Janice  Boyd,  both  of  the  Naval 

Stennis  ^ace  Center,  are  revising  their  papers  based  on 
additional  information  revealed  during  workshop  presentations. 


Dumped  Materials 

ftesentatioiM  made  by  the  Rmsian  Navy  indicated  that  the  amoimt  of  dumped 
qmd  and  “^J^’i®vel  waste  in  the  Sea  of  Japan  is  not  significantly  greater  than 
^e  appro^ately  250,000  cunes  described  by  the  Yablokov  Commission  Report 
However,  extensive  details  concerning  the  disposal  of  low-level  waste  in  the  Sea  of 

New  data  revealed 

V.M-  Danilyans  report,  “Nuclear  Waste  Disposal  Practices  in 
Russia  s  Pacific  Ocem  Region,  is  of  significance.  Contamination  created  by  an 
acciden^  release  of  Co  in  1985  has  been  monitored  in  order  to  provide  data 
concermng  the  transport  of  radionuclides  in  the  Sea  of  Japan.  ^ 

&me  mdication  of  the  magmtude  of  radioactive  waste  disposal  problem  confronting 

c^didly  at  the  conference.  Not  only  did  the  RussiaS 
atte^ees  identify  the  history  of  radioactive  waste  disposal  activities  carried  out  by 
e  avy  o  the  Farmer  So^aet  Union  (FSU),  but  firom  several  sources  there  was  a 
reasonably  comistent  identification  of  the  storage  and  disposal  requirements  that 
esu  ^  om  the  normal  operation  and  from  the  decommissioning  of  nuclear 
8i*ma^  ^  6urfa«  shij^  Annually,  20,000  m*  of  liquid  radioactive  waste  and 
b,000  tons  of  solid  radioactive  waste  are  generated  from  naval  operations.  While 
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Ae  actud  volume  produced  depends  upon  treatment  technology  used,  neverthelesR 
It  IS  obvious  that  considerable  quantities  of  waste,  liquid  and  solid,  must  be  handled. 

However,  It  m  important  to  note  that  data  presented  at  the  Biloxi  workshon 
UK^tes  t^t  tran^^tion  pathways  for  materials  released  at  dump  sites  are  stiU 
u^oi^  but  preliminary  resets  suggest  that  the  Sea  of  Japan  upper  itvel  water 
mass  ^culataon  would  probably  transport  suspended  or  dissolved  materials  hi  a 
south  to  southeasterly  direction  toward  the  northern  Japanese  islands. 

Th^e  Kor^  re^rt  notes  that  current  values  of  '^Cs  in  the  Sea  of  Japan  are  in  the 
n^/kg  at  the  surface.  Reported  data  for  the  1977-78  time  show 
co^ntration  th^  would  be  supported  by  later  measurements.  With  the 

Sv  Jof  ^^Cs^'dne  jj  consistent  with  a  model  in  which  there  is  little 

,  fo  transport  by  currents.  A  separate  report  comniled  bv 

’^**^'^o®^^ntions  of  Marine  Environment  Radio-activity 
Areas  and  Coastal  ^ne  of  the  Sea  of  Japam”  confirms  the  valuS 
scientific  report.  Activities  oP^Cs  ranged  fi-om  2  6 

fellout-KLw  w  f  «  background  levels  Xibutable  to 

^lout  fiom  nuclear  weapons  testing,  and  are  consistent  with  the  data  presented  bv 

Russim  Navy  repre^ntatives.  In  other  words,  if  the  assumption  is  m^e  that  low- 
level  hqmd  ra^oactive  waste  originates  from  processing  of  spent  nuclear  fuel  then 
t^  radionuclides  disposed  at  sea  are  the  same  as  tho^th^  oriSmte’ firam 
atmospheric  testmg.  Hence,  it  is  not  possible  to  determine  the  levels  of  Sdf^uclide 
marme  ^sposal  practices,  since  the  inventory  of  nuclides  such  as 
^fi-om  w^te  disposal  is  sipiificantly  less  than  the  invVntoiy-^rwe^l^S 

furmshes  the  best  indicator  of  dispersion,  s^ce 

weapons,  rtirther,  tiie  half-life  of  Co  is  5.27  years,  so  measurable  levels  of  activifv 
to  events  wit^  the  p^  two  or  three  decades.  Russian  reports  asseito 
that  ra^oactive  waste  dumped  in  the  Sea  of  Japan  between  1974  and  1993  was 

meters  A  totel  of  10,840  curies  were  dumped  in  this  twenty-year  neriod 

Bogatov  claims  that  lO.So^curies  were 
m  a  smgle  year  around  1985.  The  composition  of  this  is  not  Imo^ 
However,  additional  data  from  the  CREAMS  [Circulation  Research  of  E^t  AsiSi 
^g^  Seas]  research  crmse  of  Summer,  1993  shows  no  special  elevation  of  ‘”Cs 

activity  in  surface  waters  at  this  sampling  station.  Several  exneditions _ nna  ioint 

March-April  1M4  cruise  to  the  Sea  ofTpan  sites,  and  the 
1993  joint  Japanese-Russian-Korean  expedition— support  this  data. 


The  Land-Based  Hazards 

ta  thVSi^^^Fasr^  ^  problem 

■  ''®'‘  ^  to  try  to  anticipate  the  potential  for  abcidents 

mvolving  mothballed  or  inoperative  submarines  and  other  sources  of  nuclear 

SrS>’''auanSv°if  raised  by  several  scientists  about  the  extremely 

arge  quantity  of  nuclear  waste  remaining  in  the  Russian  Far  East  on-land 

temporaiy  storage  sites,  and  what  manner  of  disposal  would  be  used  for  this  waste 


- 


There  wm  some  dispute  as  to  whether  or  not  this  waste  may  be  a  larger  lonir-term 
wmce  of  enwonmentel  problems  and  concerns  than  waste  previously  dumped  at 
^  Acadents  mvol^ng  decommissioned  submarines,  either  during  dLtruction  or 
transport,  were  cited  as  principal  concerns.  Much  of  the  high-level  radioactive 
s^manne  w^  of  ^e  Russian  Pacific  Submarine  Fleet  falls  into  this  catego^  Sid 

additional,  substantial  investigation.  The  ab^ce  of 
®^^?^®^tally-sound,  permanent  disposal  sites,  further 

lanan  i  proximity  of  the  port  of  Vladivostok  to 

th^  600  miles— any  accident  involving  this  waste  could  create  a 
potential  threat  to  human  health.  Therefore,  further  study  of  the  radioactive  waste 
problem  must  con^ntrate  on  land-based  waste,  along  with  ocean  dumping  with 
^  scientifically  proven  disposal  methods.  Data  furnished  by 

JspSS^^  participants  assisted  in  identifying  the  extent  of  Russian  nuclear  waste 


Conclusion 

^e  Biloxi  workshop  provided  a  forum  for  identification  and  description  of  Russian 

Riiiton  ^  ^niplete  record  of  disposal  at  sea  was  provided  by 

^  fh  information  was  verified  when  measures  and  analyses 

presented  at  the  workshop  by  American  and  Korean  scientists  were  generallv 
Russian  reporte  of  dumping.  Problems,  such  as  the  hazard  caused 

Spre^t^es NC  o7  w  Scientists,  private  sector  participante,  and 

wi^i  f  worked  together  to  suggest  solutions  to  the  radioactive 

“  Russia.  Private  sector,  scientifically  based 
International  Corporation,  Washington,  D.C.;  SAIC;  Plasma 
Neptime  Science;  are  working  with  both  dumped  and  land-based 
state-of-the-art  radioactive  waste  disposal  methods. 

However,  this  workshop  also  established  that  more  scientific  work  is  needed 

to^fomie^S^f^  v^®^tification  of  marine  dumping  sites.  A  clearer  picture 

oftothe^ftitS?  u  disposed 

fo  5  future.  It  IS  not  presently  known  how  close  the  sampling  locations  were 

to  the  dimping  sites.  No  Remote  Operational  Vehicle  (ROV)  studies  or  photograpSc 

examinations  were  conducted  of  the  disposal  sites.  In  order  to  supplement 

^ta,  these  stores  are  desirable.  In  addition,  environmental  ^  aS^Tmente  woldd 

Sf  the  threat  regarding  the  Sea  of  Japan,  Sea 

or  UKnotsK,  and  the  North  Pacific  Ocean.  Also,  research  about  sub-lethal  effects  nf 
rediation  upon  simpler  life  forms  in  the  ocean  could  be  a  subject  of  investigation 

indicate  that  more  information  gathering  on 
me  land-based  waste  situation  is  warranted.  *  ^ 


Perspectives  on  Nuclear  Dumping 

Excerpts  from  Selected  Papers 
and  Presentations 
Offered  at  the  Biloxi  Workshop 
January  12-13,  1995 


Russia 

radioactive  waste  was  carried  out  from  1959  to  1991  in  five  areas 
of  the  North^  Se^  a^  10  areas  of  the  Far-Eastern  Seas.  Only  one  of  these  areas 
OTnes^nds  to  London  Convention’s  requirements.  For  the  years  between  1959  and 
1991,  duinping  was  very^ven.  The  annual  mean  values  are  about  300  curies  per 
Nor^erri  Sea  and  320  curies  per  year  for  the  Far-Eastern  Sea  It 
sho^d  be  rioted  ^at  the  s^lar  value  for  the  recovery  plant  in  Sellafield,  located 
we^m  coastline,  that  has  been  dumping  liquid  radioactive  waste  in 
muA^ore^  ^  “  66,000  curies  of  cesium-137  per  year,  obviously 

As  a  rule,  solid  radioactive  waste  of  low  and  intermediate  level  activity  was  inclosed 
m  metal  rant^ers  with  st^l  walls  is  O.S-0.4  ml  thick.  Large  scale  radioactive 
w^  WM  floo^  reparately  m  Ural  side  special  ships.  The  main  annual  activities 
“  radioactive  w^te  were  about  500  curies  per  year  for  the  Northern  Sea 

and  250  cunes ^r  year  for  the  Far-Eastern  Seas.  However,  the  activity  of  solid 
radioac^ve  wa^  r^^ed  in  the  White  Paper  [identified  above]  is  presented  in 
terms  of  ^my^ent  of  steontium-90.  Since  the  part  of  the  strontium-90  activity  in 
t^  imual  sohd  rahoactive  waste  of  light  water  reactive  is  about  5%,  conventional 
ac^yiti^  presented  above  should  be  multipKed  by  factor  20.  Therefore,  annual  solid 
radioa(^ve  waste  dumping  is  approximately  10  kg  curies  per  year  for  the  Northern 
bea  ^d  5  kg  cunes  ^r  year  for  the  Far-Eastern  Sea.  These  dumpings  are  much 
s^er  than  permissible  one^bout  1  meg  curies  per  year.  However,  the  objects 
containi^  reactor  speirt  ^1  that  was  dumped  in  the  Kara  Sea  are  considered  to  be 
the  most  d^erous.  It  is  noted  in  the  White  Paper  that  one  submarine  with  two 
load^  reactors,  a  reactor  compartment  containing  two  reactors  with  the  fuel  a 
reactor  compartment  wntaining  one  load  and  one  unloaded  reactor,  and  one 
gibmaniM  rea^r  containmg  nuclear  fuel  are  flooded  in  the  base  of  Novaya  Zemlya 
steam-poducing  installation  okey-150  of  the  Icebreaker  Lenin  was 
flood^  there  as  well.  Okey-150  contains  125  assembles  with  radiated  nuclear  fuel. 
Rea^r  unloading  was  impossible  in  all  cases  due  to  accidental  active  zone 
^nditions.  In  Mme  cases  the  reactor  compartment  without  fuel,  but  having  high 
inventory  of  activation  product  nickel-59,  63  and  cobalt-60  were  dumped  al^.* 

xrA principles  and  recommendations  developed  in  the  FSU  by 

o  ^  Japan,  the  Sea  of  Okhotsk,  and  near  the 

southeastern  cost  of  Kamchatka  were  selected  as  dump  sites  for  nuclear  waste.  The 


^Dr.  SA.  Bogatov,  the  Kurchatov  Institute,  Moscow,  ’‘Presentation.’’ 


ol^nffv Sea  of  Japan,  region  3  in  Sea  of 
OJAotek  and  region  4  ne^  K^chatka  were  not  used  for  waste  dSposal.  Fw  the 

R  cfP  ^  nuclear  waste  disposal  took  place  only  in  the  regions  6  9  and  10  in 
the  Sea  of  Jap^.  and  region  8  near  Kamchatka  peninsula.  'Se  m^imi^  mStf 
yew  load  of  these  re^ons  did  not  exceed  7%  of  the  permissible  limits  for  H^d’ 
(region  9  in^e  Sea  of  Japan)  and  5%  for  solid  waste  (region  8  nSr 
Kamchatka  per^ula).  The  total  radioactivity  of  low  and  medium  radioactive 

Pacific  Ocean  comprires  6  979 

Oinn  relation  is  contained  in  6,868  flooded  containers,  38  ships  end  more 

objects.  The  amount  of  the  liquid  waste  is  12,298  curies 
f  ^  dumped  into  the  Pacific  ocean  is  19,265  curies.  It  should 
be  mentioned  that  while  selecting  nuclear  waste  dumping  regions  that  9  out  of  10 
repom  do  not  meet  fte  MAGATE  and  London  ConveSJn  re^Smel  irlepths 
internal  seas,  latitudes,  except  for  region  4  near  Kamchatka  peninsSa 

^dio-erelogical  studies  performed  every  3  to  5  years  bv  Pacific  Oceen  Fl^^f 

collaboration  with  colleagues  from  the 
Navy  Central  Medical  Laboratory  and  the  State  Hydrometeorological  Committee 
s^wed  tha^e  concentration  of  m^or  artificial  raknuclides  iS 

bac^ound  values.  A  joint  Japanese-Korean-Russian  expedition  to 
&e  Rus^  re^OM  of  nuclear  waste  disposal  in  the  Sea  of  Japan  has  3L)  arrived 

radio-ecological  observation  has  shown  that  the 
waste  disposal  from  special  laundries  and  shower-baths  at  atomic  fleet 
maintenance  stetaoM  does  not  lead  to  environmental  radioactive  pollution  which 

exceed  ^rmissible  levels.  The  concentration  of  artificial  radio-nuclei  in  adjacent 
regions  does  not  exceed  background  values."  aajacent 

R^ulte  of  seve^  r^nt  expeditions,  which  were  carried  out  in  Lafier  in  1993  in  the 
^  of  Japan,  '^e  first  was  performed  in  March  and  April  of  la^far  ^d  w^  Hi 
first  Japanese-Kore^-Russian  joint  expedition  to  study  the  radioactive  waste 

SotaatSZ  Korea!  SIa 

p  ticipated  in  mis  expedition.  A  separate  Russian  expedition  carried  out  in 

and  Bolshoi 

Kamen  Bay,  which  is  the  area  the  Navy  uses  to  reprocess  or  utilize  nuclear 

bv  cXin''  f  the  area  [mentTone^ 

1985  A  a  nuclear  submarine  accident  took  place  in 

85.  A  third  expedition  pertinent  to  this  topic  is  the  joint  Japanese-Korean  and 

(C^REAM^riw  t^^^^^^tion  Research  of  the  East-Asian  Marginal  Seas 

(CREAMS)  that  deals  pnmarily  with  the  Sea  of  Japan.  The  following  resuite  S 
these  crmres  are  hmited  to  findings  in  the  Sea  of  Japan.  There  a^  preUiSna^ 

detailed  measurements  already  available  [in 
Koreir«^  T  be  exch^ged  with  our 

anlue^  fK^e“pr:pS. 


"Captain  1st  Rank  V.  Danilyan,  Russian 
in  the  Russian  Pacific  Fleet.** 
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TOsium-137  results  for  the  surface  seawater— of  subsurface  measurements  not 
hv  f  back^ouiid  level  typical  for  the  North  Pacific,  explained  mainly 

by  fall  out  of  the  radionuclides  from  the  atmosphere.  For  the  bottom  seawater 
^sium-1^37  figures  are  also  very  low  and  for  bottom  sediments  the  figures  were 
below  the  detection  limit  of  spectrometric  devices,  which  were  aboard  the  shin 

limited  data  on  deep  water  current  in  the  Sea  of  Japan^ 
e  CI^AMS  exj^ditiom,  the  main  goal  of  the  Korean  scientists  was  to  study  the 
cuei^on  of  the  Sea  of  Japan.  And  during  the  summer  cruise  of  1993  three  murine 
h^  b^n  deployed  mthin  the  study  area  and  one  of  these  murine  was  situated  iust 
close  to  the  dumping  areas,  there  are  some  coordinates  and  water  depths  3  500 

SS  devices,  c^ent  meters  were  established  at  1,000  meters 

depths,  2,000  and  3,000  meters  depths.  The  following  results  of  these  measurements 
for  approxmately  September  of  1993  to  May-June  of  1994,  reveal  that  at  2  000 

“^ay  be  up  to  20  sm/sec,  during  some  periods  in  winter. 
oX,’;  1  current  speeds  may  be  as  high  as  10  sm/sec.  So  in  the  case 

fToniL  from  dumped  containers,  these  radionuclides  can  be 

^  throughout  the  entire  Sea  of  Japan.  The  direction  of  these  currents 

diSfons  ^  ^^Quently,  radionuclides  can  be  transported  in  all 

S:®  5'’®?^  Bay,  prelimi^  results  of  direct  or  unsettled  measurements 
i  ^  Navy  found  that  the  figures  for  levels  of  cesium- 

f  the  detection  limit.  Samples  of  the  seawater  and  bottom 

fimISc  ^  in  the  la^ratory  for  future  analysis,  and  therefore,  these 

figm-es  can  be  improved  in  the  near  future.  Figures  for  the  surface  bottom 
sedimente  were  somewhat  more  accurate  than  that  for  seawater,  ranging  from  1  5 
up  to  11  bq/kg  and  in  subsurface  it  was  below  5  sm  in  the  bottom  sediment 
approximately  the  s^e  r^ge.  These  figures  are  not  above  the  background  level’ 
and  are  jutt  TOmparable  wite  the  background  level,  or  in  some  cases  qualify  as  non- 
(xmt^inated  sites  in  the  ^a  of  Japan.  At  one  site  near  Bolshoi  Kamen  Bay,  the 

?®  sh^yard.  According  to  Captain  Danilyan’s  report,  the 
^dionuclid®s  from  Chazlma  Bay  were  transported  gradually  to  the  open  sea. 
Neverthel^,  this  actmty  is  below  the  Russian  permissible  level  of  radioactivity  of 
PWW  Cesium-137  activities  just  to  the  south  from  the  middle  of 

Chaz^a  Bay.  for  example,  and  Cesium-137  levels  to  the  south  from  the  middle  of 
Pnh.lf^Rn  below  detection  limit,  so  below  1.5  bq/kg,  the  same  situation  for 
Cobalt-^,  only  in  this  local  area  near  Chazhma  Bay  and  at  one  point  in  the 
Us^iysky  Bay,  as  the  results  of  the  full  load  after  this  nuclear  accident  here,  the 
rnh!t  activities  of  Cobalt-60.  At  all  stations,  the  activities  of 

s^e“omeSc 


ur  Eastern  Regional  Hydrometerological  Institute,  Vladivostok, 

nvestigation  of  Marine  Environment  Radioactivity  in  the  Dumping  Areas  and 
Coastal  Zone  of  the  Sea  of  Japan” 
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radioactive  anthropogenic  contaminants  in  the  near-Alaskan 
iMrine  environment  are  relative  low  and  an  order  of  magnitude  lower  th^ 

measmed  in  more  polluted  ecosystems  (e  J^e  Black  Sea^mid 
ara  Sea).  Nevertheless,  there  is  evidence  for  contaminants  in  the  near- Alaskan 
potentially  originating  from  North  Atlantic 

TwfJ  ^  3®?®  indications  include  subsurface  maxima  in 

Laptev^eaufort,  and  Chukchi  Sea  iodine-129  concentrations,  elevated  cesium-137 

9^  plutonium  240/239  ratios  in  deep  Canada 

basm^  Laptev  Sea  sediments  that  are  consistent  with  fuel  reprocessing  souths 
Nevertheless,  the  fra^  level  of  these  contaminants,  and  the  coSex  sm^  of 
biological  facers  affecting  sediment  and  water  column  radionuclide 
waters  will  provide  a  challenge  for  any  monitoring 
attemptog  to  uneqmvocally  detect  Arctic  radionuclide  contmnination  in 
Alaskan  waters  that  originates  from  sources  in  the  former  Soviet  Union. 

Althc^h  a  catMfrophic  release  of  contaminants  through  river  flooding  or  onen 

potential  outcome  of  Arctic  nuclear  waste  Jsposa^  it 
subtle  detection  of  newly  introduced  contaminants  will  be  the 
long-term  momto^  effort.  In  order  for  such  monitoring  to  have 
of  signific^  findings,  it  should  include  elements  fiiat  include 
and  annual  fluctuations  in  radionuclides  that  may  be  liXd  to 
traxgwrt  m  ire,  or  water  circulation  patters.  Location  of  the  sampltog  de^^  S 

by  seasoiml  ire  cover,  or  in  important  strS^e.g.  Bering 

Altho^LlTthA^^oc  K  l®^t  for  momtoring  in  near-Alaskan  Waters. 

^  has  been  increasi^  concern  over  Arctic  radioactive  contamination, 
inventories  do  not,  by  themselves,  provide  direct  evidence  fS 
Chukchi  SeM.  Cross-Arctic  profiles  of  I, 
levels  nf  •  •  ^afios  m  deep  Arctic  sediments,  and  detection  of  higher 

levels  of  Cs  m  sea  ire  indicate  potential  contributions  from  nuclear  fuel  re¬ 

processing  and  waste  disposal,  possibly  in  some  cases  from  former  Soviet  Union 

such  as  Sellafield  on  the  Irish  Sea.  Despite 

H^y^  remTil°Lffic,dt®?  ^ct^c  marine  environment,  it  is 

watereJjflfp  nSj?^  ^  ^  uneqmvocally  demonstrate  nuclear  contamination  in 
&Sui^n^‘^'^‘  Economic  Zone  resulting  from  activities  of  the  former 

Comparison  over  the  past  five  years  suggest  that  ‘”Cs  concentrations  in  Alaskan 
th^^l^STflS^  ^  decline,  which  is  consistent  with  the  hypothesis 

Sinkrte^SL  irimw  present  in  the  marine  ecosystem  of  the  Bering  and 

UUuk^  originated  from  nuclear  weapons  testing  in  the  1960s  and  that  no  new 
significMt  sources  are  being  contribu^.  Sprtial  variSlT  in  the 
distributions  appears  to  be  dominated  by  bothurbation  in  areas  of  high  biological 
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‘“““5’  ‘he  presence  of 

Pacific,  after  the  international  protests  against  the  last 

at  sea  in  the  La  of  J^^^Tn  Octob^^ 
1993  from  the  TNT-27  [tanker  ship],  the  Russian  government  forbLe  the  pS 

^oLfoTliTZ ^  with  rcoiidem^^^^^ 

^ount  of  LRW  aboard  various  vessels,  which  needed  processing  Of  Darticuler 

SS  aboard  the  TNTS,  which  was  leaking  Ind  inXS" 

mnking  at  d^^ide  with  several  hundred  tons  of  LRW  in  ite  holds  In  1994 
^pp^  Y'o  small-scale  portable,  trial  LRW  proce^^  S' to  the 
rS  S“™  “  SHAEYA-04,  a  unit  is  operated^by  10-12  pSk  W 

P®Lhour,  and  reduce  900  tote  of  the  LEw'^aSd 
fhp ‘^lrsfw« ^  J  ^  solution.  In  1994,  the  first  SHARYA-04  went  to 

S  ^  ^  second  was  sent  to  Kamchatka,  reportedly  in  September 

In  1994  some  LRW  was  processed  on  the  TNT-S  utilizing  ^s  facilftv  £it?t« 
unc  ear  how  much  was  done  before  winter  conditions  forestalled  further^operations. 


I  bS 

St7r  1^^^^^^ 

only  a  thS/the  sSSes  KSSr^off' SSd  to  S  ftSck 

oto™  s^ps  and  because  the  spnt  fuel  storage  buildiZZS“v  Ml  £ 

caskTa^f  s  “d^iiiytr 

?hefr  fuelTilUn  tTrr  submarine  bases  and  shipyards  with 

LbmS  Sed’ZStto’?'^  adioining  compartments  are  cut  out  Jthf 


■Wtm,  tor 
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defuel^,  d^^issioned  submarines  have  been  prepared  for  long-term  storfla^^ 
afloat  by  the  Chaduna  Bay  and  Gornyak  shipyaide  Since  the  L^a  Sr! 
^P^ly  for  scrapping  is  so  low  (1-2  hulls  a  yeart:  to  speed  tte  pfoce^rfrSme 
plans  just  to  c^  out  the  single  reactor  compartment  and  start  burying  the 
reactor  compartment  in  a  special  repository.  Throughout  1992  what”fittlp 
deoomm^oni^  work  l«u^  done  in  the  Pacific  Fleet  was  being  finanieTout  of  the 
Pacific  Fleet  Techm^l  Directorate's  funds,  using  money  otherwise  earmarked  for 

.1992  the  Navy  apparently  allocated  from  its  budget  eictra 

funding  for  maintenance  is  shortening  the  service  life  of 
numbers  being  retired.  A  recent  Duma  report 
on  me  situation  m  the  Pacific  Fleet  worried  that  if  for  the  next  five  year  the  Naw’s 

fundi^  kept  at  ^e  1^993  level,  the  currently  operating  nuclear-powered  ballistic 
Sck  of  suppT^*^®®  become  non-operational  due  to  the 

Due  to  seCTe^,  tiiis  shore-side  naval  waste  problem  has  been  poorly  understood 
particularly  m  the  case  of  the  Pacific  Fleet.  The  size  of  the  problem  however  is 
mnsiderable.  SubstMtial  amounts  of  radioactive  waste  have  been  collected  at  the 

^  siOToimding  ground.  Aging  nuclear  submarine  service 

d^er  of  sinking  at  dockside  with  their  nucleS 
dArfmmic^-  woste  aboard.  Naval  officers  worry  that  decrepit 

^m^on^  nucle^  s^i^es  tied  up  at  submarine  shipyards  and  nav^  bS 

^  ^ore  nuclei  subm^^s 
jom  the  d^mnussiomng  queue.  Any  attempts  to  deal  with  the  radioactive  waste 
crisis  in  the  region  must  take  these  factors  into  account.* 


Korea 

?dviR^i- has  been  involved  in  various  meetings,  both  as  a  technical 
the  Korean  Government,  and  as  a  research  scientist  investigating  the 

FS^S^  p  deposed  of  in  the  East  Sea  (Sea  of  Japan)  by  the 

SU  and  the  Ei^an  Federation.  This  research  has  been  carried  out  in  domesticallv 
organiz^  e^^tiom  ^d  tiie  Korea-Japan-Russia  trilateral  joint  expedition  in  1994 
e^edition  is  planned  for  the  Sea  of  Okhotsk  and  the  North  Pacific 
dumping^me^^  ^  Japanese  and  Korean  low-level  radioactive  waste 

^  onented  programs  of  academic  research  will 

complement  the  official  governmental  level  of  fact-finding  missions.  Therefore  Hohd- 
IS  very  pleas^  to  ^  the  concrete  development  of  international  cooperation  to ’tackle 

^em  are  a  few  ongoing  regional  oceanographic  programs  in  the  Sea  of  Japan  where 
the  most  radioactive  waste  was  dumped,  such  as  CREAMS  among  Korean,^Japanese, 
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and  RuMian  scientists  as  well  as  other  bilateral  programs  among  the  conntTio 
sharing  the  Sea  of  Japan.  Those  programs  are  tied  or  nrovide  esse^nl 
fn  of  the  environmental  consequences  of  the  dumped  radSa^ve'^Ste 

Including  contaminant  dispersal  modeling  Smnarativr 
radioactivity  data,  radiological  assessments,  and  radionuclide  cycling  pathw^s 

Pin^s  are  fimly  consistent  with  the  data  presented  thus  far.  For  example  durinv 

activ^ies  including  the  areas  of  nuclear  waste  dumping  The 
Tkalin.  for  ^-V- 


Dr.  G.  H.  Hong,  *^Korean  Observer's  Remarks,** 
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